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Temis aqtualuroba. kogeneracia Tboeleqtromomaragebis 
umaRlesi formaa. msoflioSi didi yuradReba eTmoba eleqtru- 
li da Tburi energiebis kombinirebuli gamomuSavebis (kogenera-
ciis) sistemebis ganviTarebas. amJamad kogeneracia viTardeba 
ZiriTadad airturbinuli da orTqlairuli teqnologiebis 
bazaze. atd-ebi da oatd-ebi xasiaTdeba maRali Tburi ekonomiu-
robiT, minimaluri kuTri RirebulebiT, kargi ekologiuri 
TvisebebiT, kapitaldabandebebis swrafi gamosyidviT, kogenera-
ciaSi gamoyenebis efeqturobiT da sxv. 
didi mniSvneloba aqvs kogeneraciis meSveobiT miRebuli 
ekonomikuri mogebis samarTlian ganawilebas gamomuSavebul 
siTbosa da eleqtroenergias Soris. amJamad ganviTarebul 
qveynebSi iyeneben ganawilebis axal, e.w. proporciul meTods, 
romelic miCneulia yvelaze samarTlianad. vTvliT, rom saqarT-
velos momaval kogeneraciul sadgurebSic gamoyenebul unda 
iqnes es proporciuli meTodi.  
kogeneraciis ganviTarebis aucilebeli pirobebia: unda 
izrdebodes moTxovna siTbosa da eleqtroenergiaze an unda 
arsebobdes investirebis SesaZleblobebi, rom moxdes arsebuli 
simZlavreebis Secvla da moZvelebuli energodanadgarebis 
rekonstruqcia.  
samuSaos mizani. dasabuTdes saqarTvelos did da saSualo 
qalaqebSi kogeneraciuli sistemebis Seqmnis aucilebloba, 
sxvadasxva tipis energodanadgarebis gamoyenebis bazaze, 
ganisazRvros maTi teqnikur-ekonomikuri maCveneblebi, rac 
safuZvlad daedeba saqarTveloSi kogeneraciis ganviTarebas. 
samuSaos ZiriTadi amocanebi. 
 gardabanSi moqmedi airturbinuli danadgarebis at-Tecad 
rekonstruqciis efeqturobis gamokvleva.  
 kogeneraciuli sistemebis TecebSi umartivesi da rTuli 
sqemebis airturbinuli danadgarebis gamoyenebis efeqturobis 
analizi. 
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 q. TbilisSi gldanis raionSi adre moqmedi #44 saqvabis 
airturbinul Tecad rekonstruqciis efeqturobis dadgena. 
 mcire simZlavris A-41 tipis dizelis magaliTze narCeni 
siTbos utilizaciis SesaZleblobis analizi da efeqturobis 
dadgena. 
 qvab-utilizatorian orTqlairul Tecebis energoefeqturobis 
maCveneblebis gaangariSebis meTodikis Sedgena da maTi gansaz-
Rvra. 
kvlevis obieqti da meTodebi. kvlevis obieqtebia sxvadasxva 
tipis kogeneraciuli sistemebi, q.TbilisSi adre arsebuli #44 
saqvabe, gardabnis airturbinuli Tboeleqtrosadguri, mcire 
simZlavris dizel-danadgari. 
   kvlevis meTodebia: Tboenergetikuli danadgarebis 
energoefeqturobis gamokvlevis arsebuli meTodebi, 
kogeneraciuli sadgurebis efeqturobis analizis fizikuri da 
proporciuli meTodebi, Tecebis teqnikur-ekonomikuri analizi. 
naSromis ZiriTadi Sedegebi da mecnieruli siaxle. 
damuSavebulia airturbinuli da orTqlairuli Tecebis 
energoefeqturobis gansazRvris meTodikebi. proporciuli 
meTodis gamoyenebiT gaanalizebulia sxvadasxva tipis 
kogeneraciuli sistemebis efeqturobis ZiriTadi maCveneblebi. 
normatiuli meTodis gamoyenebiT Catarebulia KO tipis 
turbinebiT aRWurvili orTqlturbinuli Tecis energoefeqtu-
robis maCveneblebis saangariSo-analizuri gamokvleva. gansazR-
vrulia saTbobis kuTri xarji da misi fardobiTi ekonomia 
energowarmoebis gancalkevebul meTodTan SedarebiT.  
Seswavlilia gardabanSi moqmedi airturbinuli danadga-
rebis at-Tecad rekonstruqciis efeqturobis SesaZlebloba.  
gaanalizirebulia q. TbilisSi gldanis raionSi adre 
moqmedi #44 saqvabis airturbinul Tecad rekonstruqciis efeq-
turoba da gansazRvrulia Tecis ZiriTadi teqnikur-ekonomikuri 
maCveneblebi. 
Sedegebis  gamoyenebis   sfero.   naSromSi   miRebuli  Sedegebi  
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SeiZleba safuZvlad daedos saqarTvelos qalaqebSi sxvadasxva 
tipis kogeneraciuli sadgurebis proeqtebis damuSavebas da 
Seqmnas. 
samuSaos aprobacia. samuSaos ZiriTadi debulebebi da Sedegebi 
moxsenebuli iyo samecniero konferenciebze:  
1. saqarTvelos teqnikuri universitetis #76 samecniero-
teqnikuri konferencia 2008 w. 
2. saerTaSoriso samecniero konferencia `energetika: regionuli 
problemebi da ganviTarebis perspeqtivebi”. a. wereTlis 
saxelmwifo universiteti. 21-22 maisi, 2010 w. quTaisi;  
3. saqarTvelos teqnikuri universitetis studentTa #79 Ria 
saerTaSoriso konferenciaze 2011 w; sadisertacio Temis pirvel 
seminarze: saTbobis ekonomiis gansazRvra energosistemebSi, 
gamowveuli sxvadasxva tipis kogeneraciuli sadgurebis 
funqcionirebiT. meore Tematur seminarze: orTqlturbinuli da 
orTqlairuli kogeneraciuli sadgurebis energoefeqturobis 
gamokvleva proporciuli meTodiT. 
publikaciebi. sadisertacio naSromis ZiriTadi Sedegebi 
gamoqveynebulia 7 samecniero naSromSi. 
disertaciis struqtura da moculoba. disertaciis teqsti 
Sedgeba Sesavlis, oTxi Tavis, daskvnis, reziumes, 71 dasaxelebis 
gamoyenebuli literaturis CamonaTvalisagan. disertaciis 
moculoba Seadgens 158 gverds, 49 cxrilsa da 71 naxazis 
CaTvliT. 
 
samuSaos mokle Sinaarsi 
Tavi I. kogeneracia aRiarebulia energodamzogi polikitis 
erT-erT umniSvnelovanes mimarTulebad. igi uzrunvelyofs 
organuli saTbobisa da kapitaldabandebebis yvelaze 
racionalurad gamoyenebas da qalaqebisa da dasaxlebuli punq-
tebis ekologiur usafrTxoebas.  
2004 wlis dasawyisSi evrokomisiam miiRo axali direqtiva 
kogeneraciis Sesaxeb, romelic gansazRvravs politikur stra-
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tegias gardamavali ekonomikis qveynebSi da awesebs stimulebs 
kogeneraciuli sistemebis danergvisaTvis. 
kogeneraciis ganviTarebis aucilebeli pirobebia: unda 
izrdebodes moTxovna siTbosa da eleqtroenergiaze an unda 
arsebobdes investirebis SesaZleblobebi, rom moxdes arsebuli 
simZlavreebis Secvla da moZvelebuli energodanadgarebis 
rekonstruqcia.  
saqarTveloSi kogeneraciis ganviTarebas sWirdeba 
saxelmwifoebrivi mxardaWera. kogeneracia saqarTveloSi amJamad 
Zalze sustad aris ganviTarebuli, rac did zarals ayenebs 
qveynis ekonomikas.  
migvaCnia, rom saqarTveloSi unda ganviTardes kogenera-
ciis axali saxeoba, romelic ZiriTadaT dafuZnebuli iqneba 
Tanamedrove maRalekonomiuri airturbinuli (atd) da, orTqla-
iruli danadgarebis gamoyenebaze. 
airturbinuli blok-Tecebis Seqmna da danergva saqarTve-
loSi Zalze aqtualuri problemaa, vinaidan saqme exeba im metad 
ZviradRirebuli saTbobis (umTavresad, bunebrivi airis) did 
ekonomias, romlis SeZena Cven gvixdeba ucxoeTSi. aseTi 
sadgurebi gacilebiT ufro momgebiania, rogorc saerTo ekono-
miurobis TvalsazrisiT, aseve xvedriTi kapitaluri dabandebe-
bis mixedviT, vidre tradiciuli orTqlturbinuli Tecebi. qvab-
utilizatorebiT aRWurvili 25 mgvt-mde simZlavris Tbofika-
ciuri airturbinuli danadgarebis ganTavseba raionul saqvabe-
ebSi iZleva saSualebas 25...30%-iT Semcirdes, orTqlturbinul 
TecTan SedarebiT, saTbobis kuTri xarji 1 kvt.sT gacemul 
eleqtroenergiaze, 2...2,5-jer momsaxure personalis xvedriTi 
raodenoba da 1,7...2-jer kuTri liTontevadoba. 
saqarTveloSi airturbinuli Tecebi unda aSendes etapob-
rivad, adre arsebuli raionuli, kvartaluri da samrewvelo 
saqvabeebis Tavisufal teritoriebze TbilisSi da sxva did da 
saSualo qalaqebSi. marto TbilisSi pirvel etapze SeiZleba 
Seiqmnas 56 aseTi Teci dadguli jamuri simZlavriT aranakleb 
7 
 
500 mgvt. isini unda aRiWurvos mowinave ucxouri firmebis 
(simensi, jeneral-eleqtriki, rols-roisi da sxv.) maRalefeqturi 
airturbinuli danadgarebiT.  
SemoTavazebulia Tecebis efeqturoba Sefasdes propor-
ciuli meTodiT, romelic iTvaliswinebs TecSi yvela danaxar-
jis gayofas ori saxis energias Soris Seabamisi xarjebis  
proporciulad  siTbosa da eleqtroenergiis gamomuSavebisas 
gancalkevebuli meTodiT (saqvabesa da kondensaciur eleqtro-
sadgurSi).  
saTbobis fardobiTi ekonomia, romelsac uzrunvelyofs 
Tecis funqcionireba energosistemaSi .1 Tecek BB   saTbobis 
kuTri xarjebi TecSi eleqtroenergiasa da siTbos  
gamomuSavebaze gaiangariSeba formulebiT:  
);1( ekkesTec
el
kes
el
el
Tecel
Tec BbB
N
B
N
B
b 
                                   
(1) 
),1( eksaqTec
gm
saq
gm
sT
TecsT
Tec BbB
Q
B
Q
B
b 
                                        
(2) 
sadac elN  
 aris Tecis eleqtruli simZlavre, kvt; gmQ  
Tecis  
Tburi simZlavre, gj/sT; kesb - saTbobis kuTri xarji kesSi, 
kgp.s./kvt.sT; saqb - saTbobis kuTri xarji saqvabeSi, kg p.s./gj. 
formulebi (1) da (2) gamosadegia nebismieri tipis 
TecisaTvis - orTqlturbinuli, airturbinuli, orTqlairuli.  
am damokidebulebebis saSualebiT advilad ganisazRvreba 
Tecis kerZo mq koeficientebi eleqtroenergiisa da siTbos 
gamomuSavebaze: 
 
                                     ;
)1( ek
kes
ekkes
el
Tec
el
Tec
1
0,1230,123
BBbb 





                                             
(3) 
 
                                      
.
)( ek
saq
eksaq
sT
Tec
sT
Tec
11
34,134,1
BBbb 





                                              
(4) 
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,sTTecb  kgp.s./gj                              ,
el
Tecb  gp.s./(kvt/sT) 
Ct 0,              Ct
0,  
a)                                          b) 
nax. 1. saTbobis kuTri xarji airturbinul TecSi Tburi da eleqtroenergiis 
gamomuSavebaze: 
a - t parametrebze damokidebulebiT ( kes =0.37, saq = 0.8) da b - 
airturbinul TecSi t -ze damokidebulebiT atd -s oTxi 
mniSvnelobisTvis: kes =0.37, saq = 0.8. 
 
nax. 1-ze mocemulia siTbos gamomuSavebaze saTbobis kuTri 
xarjis 
sT
Tecb   
damokidebulebebi )( atd
sT
Tec fb  da ).( tfb 
sT
Tec  am 
mrudebs wrfivi xasiaTi aqvT. amasTan, proporciuli meTodiT 
miRebuli mniSvnelobebi yovelTvis naklebia rogorc raionuli 
saqvabis maCvenebelze saqb , aseve fizikuri meTodiT gansazRvrul 
sidideze (punqtiris xazi); rogorc cnobilia, am meTodis 
Tanaxmad, airturbinuli TecebisTvis 
sT
Tecb  
mudmivia (ar aris 
damokidebuli ∆ t -sa da atd -ze) da praqtikulad Tburi energiis 
fizikuri eqvivalentis tolia - 34.1 kg p.s./gj. 
 
Tavi II. orTqlturbinuli kogeneracia 
 
orTqlturbinuli Tecebis energetikuli efeqturobis 
maCveneblebad miRebulia sruli mq koeficienti (saTbobis siTbos 
gamoyenebis xarisxi) 
sr
Tec , kerZo mq koeficientebi 
el
Tec , 
sT
Tec  da 
pirobiTi saTbobis kuTri xarjebi 
el
Tecb , 
sT
Tecb  eleqtroenergiis da 
siTbos warmoebaze, eleqtroenergiis kuTri gamomuSaveba  siTbos  
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moxmarebis  bazaze     da  saTbobis  fardobiTi  ekonomia ekB - 
energowarmoebis gancalkevebul meTodTan SeadrebiT.  
ganvixiloT energetikuli efeqturobis maCveneblebi 
orTqlturbinuli TecisTvis, romelic dakompleqtebulia   an 
  tipis erTregulirebadarTmeviani turbodanadgarebiT. 
nax. 2-ze agebulia   ,m
el
td f da  m
sr
td  f  funqciebis 
grafikebi. miRebulia, rom kondensaciur reJimSi )0( m
46,0
el(k)
td
el
td
sr
td  , xolo ukuwnevis reJimSi )1( m
97,0 em
uk
td
el
td
sr
td  . am reJimSi turbodanadgarze miwodebuli 
siTbos nawili gardaiqmneba Siga muSaobad, danarCeni siTbo ki 
gadaecema siTbos momxmarebels; siTbos danakargi civ wyaroSi ar 
aris.   
 
nax. 2. orTqlis arTmevis m  wilis da   parametris gavlena Tbofikaciuri 
turbodanadgaris sruli  srtd  da kerZo 
el
td
   
(   ) mq koeficientebze.  
 
nax. 2-dan Cans, rom mcire m -is dros 
el
tdm  )3,0...2,0(   mq 
koeficienti umniSvnelod izrdeba kondensaciuri reJimis 
el(k)
td  
mq koeficientTan SedarebiT; roca 5,0...4,0m , maSin .6,0...5,0
el
td  
mq koeficientis gansakuTrebiT didi namati (
el(k)
td -sTan 
SedarebiT) gvaqvs, roca 8,0...7,0m  da 6,0...4,0 . rodesac 
Tbofikaciuri turbina muSaobs orTqlis maqsimaluri arTmeviT 
)95,0( m  da minimaluri saventilacio xarjiT dabali wnevis 
nawilSi,  maSin 
el
td  mq koeficienti maqsimaluria  (0.85...0.90)   -s  
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TiTqmis yvela mniSvnelobis dros )30,0...25,0(  .   
damuSavebuli meTodikis safuZvelze SesaZlebelia ganis-
azRvros energosistemaSi Tecis muSaobiT ganpirobebuli saT-
bobis fardobiTi ekonomia ekB : 
                              
kessaqT
T
sr
Tecganc
ek
ek


 //
1
1



N
N
B
B
B ,
        
(5) 
sadac Tecgancek   saTbobis absoluturi ekonomiaa; 
saqkes  , – saTbobis xarjebia Casanacvlebel kessa da saqvabeSi; 
koeficienti 
el
TTN  warmoadgens turbodanadgaris fardobiT Tbo-
fikaciur simZlavres: 
                                                    
.
1 T
T
el
emT
el
el
Tel
T










N
            
(6)
 
es koeficienti icvleba 0-dan kondensaciur reJimSi ( )0
el
T                   
1-mde ukuwnevis reJimSi ).( el
el
T   
 proporciuli meTodiT gansazRvruli orTqlturbinuli 
Tecis ekonomiurobis maCveneblebi (im pirobebisTvis, rodesac 
Casanacvlebeli saqvabis mq koeficienti 8.0saq , xolo konden-
saciuri energoblokis mq koeficienti 332.0kes ) grafikulad 
warmodgenilia nax.3-9.  
 
Nnax. 3. grafiki Tecis funqcionirebiT gamowveuli saTbobis fardobiTi 
ekonomiis gansazRvrisaTvis - ek =f ( m ,ω) (miRebulia ,332.0kes
8.0saq )   
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nax. 4.  proporciuli meTodiT gansazRvruli eleqtroenergiis gamomuSavebaze 
Tecis kerZo mq koeficientis damokidebuleba m  da ω parametrebze 
(miRebulia ,332.0kes 8.0saq )  
 
 
   
 
 
 
 
 
 
 
nax. 5. proporciuli meTodiT gansazRvruli eleqtroenergiis gamomuSavebaze  
saTbobis kuTri xarjis damokidebuleba m α da ω  parametrebze         
(miRebulia ,332.0kes )8.0saq  
 
 
nax. 6. proporciuli meTodiT gansazRvruli siTbos gamomuSavebaze saTbobis 
kuTri xarjis damokidebuleba m  da ω  parametrebze  (miRebulia 
,332.0kes 8.0saq ) 
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analogiuri gaangariSebebi Catarebulia, roca ,37.0kes
.46.0kes Sesabamisi grafikebi moyvanilia disertaciaSi. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
nax. 9. saTbobis fardobiTi ekonomiis damokidebuleba orTqlturbinul TecSi 
Casanacvlebeli kes-is mq koeficientze (miRebulia = 0.6) 
 
 
Tavi III. airturbinuli danadgarebis da Sigawvis 
Zravebis gamoyeneba kogeneraciaSi 
 
airturbinuli danadgarebi kogeneraciul sistemebSi 
SeiZleba gamoviyenoT: 1) eleqtroenergetikul sistemebSi cvladi 
eleqtruli datvirTvebis dasafaravad, rogorc samanevro 
danadgarebi. 2) rogorc bazisuri danadgarebi zomieri 
eleqtruli simZlavriT.   
Tbomomaragebis sistemebSi atd-ebis gamoyeneba uzrunvel-
yofs ekonomiurobis mniSvnelovan amaRlebas: mq koeficienti 
izrdeba 35  38%-dan (maTi avtonomiurad muSaobisas) 60  80%-mde, 
e.i. ekonomiurobis maCveneblebi uaxlovdeba Tanamedrove 
orTqlturbinul Tecebis maCveneblebs (zogjer aWarbebs kidec).   
SevadaroT saTbobis kuTri xarjebi elb  Cveulebriv Tecsa da 
airturbinul blok-TecSi. amasTan unda Sedardes ara maCvenebeli 
`bruto”, aramed `neto”, vinaidan eleqtroenergiis sakuTar 
moxmarebaze xarji mniSvnelovnad gansxvavdeba orTqlturbinul 
Tecsa da airturbinul blok-TecSi.  
0.2
0.25
0.3
0.35
0.4
0.45
0.332 0.382 0.432
0,8
1
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airturbinul blok-TecebSi smk  koeficienti gacilebiT nak-
lebia. es imiT aixsneba, rom martivi sqemis atd-ebs, romlebiTac 
ZiriTadad aRiWurveba blok-Tecebi, ara aqvT haersacivrebi haeris 
Sualeduri gacivebisaTvis, agreTve mkvebavi da kondensatis 
tumboebi, kvamlmwovebi da sxv. amitom maTTvis rekomendebulia 
miviRoT smk =0,01-0,015. amave dros im SemTxvevaSi, rodesac atd 
muSaobs bunebriv airze da blok-Tecis ganlagebis zonaSi ar 
gadis maRali wnevis airsadeni, saWiro xdeba damatebiT 
airsaWirxni kompresoris dayeneba. es zrdis eleqtroenergiis 
xarjs sakuTar moxmarebaze 3-3,5%-mde. Cven gaangariSebebSi 
miviRoT saSualo mniSvneloba %2smk , vinaidan blok-Teci 
imuSavebs rogorc airad, aseve Txevad saTbobze. 
 
nax. 10. saTbobis fardobiTi ekonomiis (a)  fB ek da kuTri xarjebis (b) 
 fb ntel  Sedareba orTqlturbinul Tecsa (uwyveti xazebi) da 
airturbinul blok-TecSi (wyvetili xazebi); miRebulia: ;37,0kes
;8,0saq ;9,0og ;97,0em 98,0tr  
 
nax. 10-ze (b) Sedarebulia ntelb -is mniSvnelobebi orTqltur- 
binul Tecsa da airturbinul blok-TecSi.  gaangariSebebSi 
miRebulia: blok-TecisaTvis smk =0,02, TecisaTvis smk =0,07; og =0,9, 
tr =0,98, em =0,97. eleqtroenergiis kuTri gamomuSaveba siTbos 
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moxmarebis bazaze icvleba TecisTvis 0,1-dan 0,6-mde, blok-
TecisaTvis – 0,4-dan0,9-mde. 
moyvanili grafikidan Cans, rom fizikuri meTodis 
gamoyenebiT gaangariSebuli ntelb  sidideebi arsebiTad gansxvav-
deba Cveulebriv Tecsa da airturbinul blok-TecSi. pirvelis-
Tvis ntelb -is saSualo mniSvneloba metia, vidre blok-TecSi. 
saukeTeso SemTxvevaSi, roca  =0,50,6 da m =0,80,9, TecSi 
saTbobis kuTri xarji ntelb  icvleba 175-dan 200 gps/kvt.sT-mde. 
aseTive maCveneblebi aqvs blok-Tecs, roca  =0,50,6 da 
.10075 0Ct   dadginda, rom optimalur pirobebSi saTbobis 
kuTri xarji 1 kvt.sT gacemul eleqtroenergiaze blok-TecSi 
saSualod 15%-iT naklebia, vidre orTqlturbinul TecSi. 
kogeneraciis ori variantis energetikuli efeqturobis 
Sedarebidan Cans, rom airturbinul blok-Tecebs aqvT energe-
tikuli upiratesoba tradiciul orTqlturbinul TecebTan 
SedarebiT. 
gardabnis eleqtrosadguris  teritoriaze damontaJebulia 
ori airturbinuli energobloki, romlebic muSaoben erT 
eleqtrogeneratorze. airturbinuli danadgarebis gazmomarageba 
xorcieldeba gardabnis airgamanawilebel sadguridan. sadguris 
teritoriaze ganTavsebulia bunebrivi airis wnevis amwevi 
busteruli kompresorebi, romelTa saSualebiT xorcieldeba 
airis wnevis aweva 0,81,0 mgpa-dan (wneva airis magistralSi) 3,23,4 
mgpa-mde (wneva airturbinuli danadgaris wvis kameris win). 
eleqtrosadguris Tboteqnikuri nawili warmodgenilia FT8-1 
tipis oTxi airturbinuli  danadgariT, damzadebuli aSS-Si 
firma Prat and Witney-is mier. am at-debis Tbofikaciur 
danadgarebad gadakeTebis gaangariSebis Sedegad miRebulia at-
Tecis ZiriTadi maCveneblebi (cxr. 1), saidanac Cans, rom 
kogeneraciul reJimSi at-Tecis kuTri xarji eleqtroenergiis 
gacemaze Seadgens elsaSb = 0,2806 kgp.s./(kvt.sT).  
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Sesabamisad at-Tecis kerZo mq koeficienti (neto) 
eleqtroenergiis gacemaze: 
                 
0,2806
0,1230,123
el
saS
nt
el
b
 0,438,                          (7) 
e.i. at-Tecis efeqturoba utoldeba saukeTeso, superkritikuli 
parametrebiT momuSave kondensaciuri energoblokis efeqturobas. 
nax. 11-ze naCvenebia eleqtroenergiis tarifis tarC  gavlena 
kapitaldabandebis gamosyidvis vadaze.   
  
 
 cxrili 1 
 
gardabnis at-Tecis maCveneblebi 
 
# parametri ganzomileba sidide 
1 eleqtruli simZlavre 
 
 
kvt 
 
 
 
254700 
2 el. energiis wliuri gamomuSaveba 
 
 
kvt.sT/wl 853,12 610  
3 el. energiis wliuri gacema 
 
 
kvt.sT/wl 831,99 610  
4 Tburi simZlavre 
 
 
kvt 
 
 
 
64390 
5 pirobiTi saTbobis  xarji (wliuri) 
 
 
kgp.s./wl 276,22 610  
6 bunebrivi airis wliuri xarji m
3
/wl 227,34 610  
 
 
 
 
 
7 
gaTbobis sezonSi gacemuli el.ener- 
giis raodenoba 
 
 
kvt.sT 389,12 610  
 
 
 
 
 
 
8 
atd-TecSi pirobiTi saTbobis saSua- 
lo wliuri kuTri xarji 
el.energiis gacemaze 
 
 kgp.s./(kvt.sT) 
 
 
 
 
 
 
0,2806 
9 el.energiis TviTRirebuleba 
 
 
 
centi/(kvt.sT) 
 
 
 
4,4 
 
 
 
 
 
10 
bunebrivi airis wliuri xarji Tbu- 
ri energiis gamomuSavebaze 
 
 
 
m
3
/wl 
 
35,19 610  
 
 
 
11 
Tburi energiis jamuri wluri gamo- 
muSaveba 
 
 
 
Ggj/wl 
 
 
 
1174140 
 
 
12 pirobiTi saTbobis kuTri xarji Tb-
uri energiis gamomuSavebaze 
 
 
kgp.s./gj 
 
 
 
36,4 
 
 
 
13 
atd-Tecis sruli mq koeficienti 
(saSualo wliuri) 
 
 
 
% 
 
 
 
 
53 
 
 
 
 
14 
atd-Tecis sruli mq koeficienti 
gaTbobis sezonSi 
 
 
 
 
 
% 
 
 
 
 
 
58,4 
 
 
 
 
 
 
 
 
 
 
 
 
 
15 
kapitaldabandebis gamosyidvis vada, 
roca el.energiis tarifia; 
centi/(kvt.sT): a) 4,79          
            b) 5,08         
            g) 5,39  
            d) 5,69              
 
 
 
 
 
 
 
 
 
 
 
 
 
 
weli 
 
 
    6,74 
3,81 
2,65 
2,03 
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  nax. 11. eleqtroenergiis tarifis 
tar
C gavlena kapitaldabandebis  
gamosyidvis vadaze 
gv
                                                                                                           
 
amJamad airturbinul kogeneraciul sadgurebSi ZiriTadad 
gamoiyeneba umartivesi Termodinamikuri ciklis airturbinuli 
danadgarebi. ufro meti ekonomikuri efeqtis miRebaa SesaZle-
beli, Tu kogeneraciisTvis gamoyenebuli iqneba rTuli sqemebis 
mravalagregatiani atd-ebi siTbos Sualeduri miwodebiT da 
haeris Sualeduri gacivvebiT, SesaZlebelia Sualedur haersaciv-
rebSi gamoyofili siTbos gamoyeneba kogeneraciis sistemebSi.  
siTbos Sualeduri miwodebiT atd-is didi upiratesoba 
imaSi mdgomareobs, rom, garda warmavali airebis maRali 
temperaturis miRebisa, rac mniSvnelovania kogeneraciisTvis, 
uzrunvelyofili iqneba kuTri efeqturi muSaobis (1 kg muSa 
sxeulze gaTvliT) mniSvnelovani gadideba. saTbobis xarji atd-
ze ganisazRvreba mxolod misi eleqtruli simZlavriT da 
saerTod ar aris damokidebuli siTbos raodenobaze, romelic 
gaicema at-Tecidan. saTbobis ekonomia Tboeleqtromomaragebis 
gancalkevebul meTodTan SedarebiT SeiZleba Sefasdes siTbos 
fardobiTi ekonomiis meSveobiT 
gmekek
QQq / , sadac 
ek
Q aris 
siTbos absoluturi ekonomia, 
gm
Q -atd-is Tburi simZlavre _ 
siTbos maqsimaluri raodenoba, romelic SeiZleba gaices gare 
momxmareblebze atd-dan drois erTeulSi misi sruli 
1
2
3
4
5
6
7
4.6 4.8 5 5.2 5.4 5.6 5.8
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eleqtruli simZlavris dros. q ek -is gamosaTvlelad miRebulia 
formulaG 
                                              q ek = ,
 q/1/1
/1/11
warematd
kesatd
saq 





                                          
(8) 
sadac  atd   da em  -atd-isa  da misi eleqtromeqanikuri mq koefi-
cientebia; warq  -warmavali airebiT siTbos kuTri danakargi (1kvt 
simZlavreze), (kj/wm) /kvt: 
                                                             war
q =
3600
)( garwar ttdcp 
,                                                   (9) 
sadac pc -muSa sxeulis (airis) kuTri siTbotevadobaa, kj/(kg.K), d 
_ atd-is muSa sxeulis (airis) kuTri xarji , kg/(kvt.sT),  
wart -warmavali airebis temperatura sautilizacio Tbogadamcemis 
miRma, 0C, gart -garemos haeris temperatura, 
0C.  
 (8) formulis mniSvnelSi samwevri warmoadgens atd-Tecis kuTr 
Tbur simZlavres:  
                                              gm
q = warematd q/1/1   .                                   (10) 
                                                                                     
saTbobis fardobiTi ekonomiis gasaangariSeblad nebismieri 
sqemis atd-TecisaTvis gamoiyeneba formula: 
                    kessaqgm
atdsaq
ek


/
/
1


q
.                      (11) 
ek
q  da 
ek
B  sidideebi gansazRvrulia ori SemTxvevisTvis: 1) 
rodesac at-TecSi gamoyenebulia umartivesi sqemis atd da 2) 
rodesac aq gamoyenebulia rTuli sqemis atd erTi Sualeduri  
haersacivriT, regeneraciiT da erTi Sualeduri wvis kameriT 
(nax. 11).  
atd-Tecis meore variantSi atd  metia. xolo d _naklebi, 
vidre pirvelSi. 
miRebulia, pirvel variantSi: atd =0.294,  d=25.2kg/(kvt.sT); 
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nax. 11. atd-is rTuli sqema haeris erTsafexuriani SekumSviT, regeneraciiT da 
siTbos Sualeduri miwodebiT:   
1_kompresori, 2_regeneratori, 3, 5_wvis kamerebi, 4, 6_maRali da dabali                                       
wnevis turbinebi, 7_eleqtrogeneratori;   I_haeri, II_saTbobi, III_warmavali 
airebi. 
     
meore variantSi: atd =0.32,  d=18.2 kg/(kvt.sT);  
mesame variantSi: atd = 0.38, d=11.6 kg/(kvt.sT);     
danarCeni parametrebi miviRoT erTnairi:  
saq =0.88,  kes =0.37,  em =0.97,  wart =110
0C,  gart =0
0C. 
gaangariSebis Seedgebi samive variantisTvis moyvanilia cxril 1-
Si, saidanac Cans, rom atd-TecSi umartivesi sqemis atd-is 
magivrad rTuli sqemis atd-is gamoyeneba uzrunvelyofs rogorc 
siTbos, ise saTbobis fardobiTi ekonomiis gadidebas _ 
Tboeleqtromomaragebis gancalkevebul variantTan SedarebiT. 
 
 cxrili 2 
at-Tecis maCveneblebi sxvadasxva pirobebSi 
 
parametri 
 
I varianti 
 
II varianti 
 
III varianti 
atd =0.294, 
d=25.2 kg/(kvt.sT) 
atd =0.32, 
d=18.2 kg/(kvt.sT) 
atd =0.38, 
d=11.6 kg/(kvt.sT) 
warq  0.816 0.589 
 
0.3776 
q ek 0.687 0.856 
 
1.1945 
gmq  1.514 1.505 1.223 
ek  0.231 0.292 0.357 
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analizi gviCvenebs, rom sxvadasxva tipis rTuli sqemebis 
airturbinuli danadgarebis gamoyeneba at-TecebSi uzrunvelyofs 
saTbobis ekonomiis gazrdas energosistemaSi saSualod 20  25%-
iT, umartivesi sqemis atd-ebis gamoyenebasTan SedarebiT. 
pirvel etapze at-Tecad unda gadakeTdes erTi saTbi-
erebeli raionuli saqvabe tipiuri Tburi datvirTviT 110...140 
mgvt. airturbinuli danadgarebis muSaobis xangrZlivobis 
maqsimumis misaRwevad daSvebuli iqna maTi muSaoba zamTris 
periodSi 24 sT. ganmavlobaSi da danarCen periodSi–3000 sT. 
cxelwyalmomaragebis datvirTvis dasafaravad.  
magaliTisTvis ganvixiloT, gldanSi adre arsebuli #17 
saqvabe, romlis bazaze, SeiZleba Seiqmnas at-Teci. gaangariSebis 
Sedegebi moyvanilis cxr. 3-Si. 
 
cxrili 3 
at-Tecis muSaobis wliuri maCveneblebi 
# maCveneblebis dasaxeleba ganzomileba sidide 
1 eleqtroenergiis gamomuSaveba at-
TecSi 
mln.kvt.sT/wel 609,4 
2 at-Tecis salteebidan gacemuli 
eleqtroenergia 
mln.kvt.sT/wel 589,01 
3 cxeli wyliT gacemuli siTbo aTas.gkal/wel 695,18 
4 at-TecSi sakuTar moxmarebaze 
daxarjuli eleqtroenergia 
mln.kvt.sT/wel 
% 
20,39 
3,35 
 maT Soris   
5 eleqtroenergiis warmoebaze mln.kvt.sT/wel 
% 
17,82 
2,92 
6 siTbos warmoebaze mln.kvt.sT/wel 
% 
2,57 
0,42 
7 pirobiTi saTbobis xarji aTas.tp.s 236,11 
 maT Soris   
8 eleqtroenergiis warmoebaze aTas.tp.s 126.24 
9 siTbos warmoebaze aTas.tp.s 109,87 
10 saTbobis pirobiTi xarji siTbos 
warmoebaze 
kgp.s./gkal 170,0 
11 igive eleqtroenergiis warmoebaze gp.s./kvt.sT 214,33 
 
dizelis muSa cilindrebSi sawvavis wvis Sedegad miRebuli 
siTbo mTlianad ar gardaiqmneba sasargeblo muSaobad, am siTbos 
didi nawili ikargeba namuSevari airebiT da macivebeli wyliT. 
uaxlesi tipis dizelebSic ki efeqturi mq koeficienti el  ar 
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aRemateba 40-45%-s, xolo Zveli konstruqciis, gansakuTrebiT 
amortizebul dizelebSi is kidev ufro naklebia. amrigad, 
siTbos didi nawili (55% da meti) ikargeba, arada es siTbo 
SeiZleba moxmardes sawarmoo da sameurneo-sayofacxovrebo 
saWiroebas. 
namuSevari airebiT da macivebeli wyliT gatanili siTbo 
SeiZleba gamoviyenoT garkveuli miznebisaTvis. amasTan 
macivebeli wylis siTbo SeiZleba gamoyenebul iqnes ufro 
srulad, vidre warmavali airebis siTbo.  namuSevarma airebma 
siTbos nawili SeiZleba gadasces nebismier Tbogadamtans (wyals, 
orTqls, haers da sxv.) aparat-utilizatoris meSveobiT. 
namuSevari airebidan 1 sT-Si gacemuli siTbo tolia: 
 
sadac efg - saTbobis kuTri xarjia, kg/(kvt.sT); 
efN -dizelis simZlavre, kvt; 
  a2a1 ii , - airis enTalpia qvabSi Sesvlisas da gamosvlisas 
dizelSi damwvar 1 kg saTbobze SefardebiT, kj/kg; 
 siTbos danakargis koeficienti, romelic miiReba 3-5%-is 
toli an ganisazRvreba eqsperimentulad. A-41 dizelis 
magaliTze, romlis efeqturi simZlavre ef 37,5kvt, gaTQ =0,49 2640
 28=36200vt=36,2kvt, gaanalizebulia narCeni siTbos utilizaciis 
SesaZlebloba. dadgenilia, rom gaTbobis sistemaSi am dizelis 
gamoyenebisas SesaZlebeli iqneba 800 m2 farTobis Senobis 
gaTbobiT uzrunvelyofa.   
 
Tavi IV. orTqlairuli kogeneracia 
 
kombinirebuli ciklebis gamoyeneba TesebSi uzrunvelyofs 
Tburi ekonomikurobis gazrdas da saWiro kapitaldabandebebis 
Semcirebas.  
binaruli tipis qvab-utilizatoriani Tbofikaciuri 
orTqlairuli danadgarebi yvelaze perspeqtiulia TecebisaTvis.  
    (12)                     kj/sTa2a1efef ,12 iigQ  
21 
 
 
nax. 12. qvab-utilizatoriani aotd-Tecis principuli Tburi sqema 
nax. 12-ze moyvanilia aseTi tipis danagarebiT aRWurvili 
Tecis principuli Tburi sqema, sadac gamoyenebulia umartivesi 
tipis airturbinuli danadgari, KO tipis (T an П) erTregu-
lirebadarTmeviani Tbofikaciuri orTqlis turbina, romelsac 
ara aqvs orTqlis regeneraciuli arTmevebi. atd-is warmavali 
airebis siTbos utilizacia xdeba Tanmimdevrulad jer qvab-
utilizatorSi 5 orTqlis turbinisaTvis 6 dabali an saSualo 
wnevis orTqlis misaRebad, Semdeg ki airwylian SemTbobSi 9. amis 
Sedegad warmavali airebis temperatura mcirdeba 450...5500C-dan 
(atd-is gamosasvlelze) 100...1500C-mde (atmosferoSi gatyorcnisas). 
gaTboba-cxelwyalmomaragebis sistemaSi misawodebeli qselis 
wyali SeTbeba jer orTqlwylian SemTbobSi (boilerSi) 8 
orTqlis turbinidan arTmeuli orTqliT, Semdeg ki airwylian 
SemTbobSi 9 atd-is warmavali airebiT. 
energosistemaSi orTqlairuli Tecis funqcionirebiT 
ganpirobebuli saTbobis fardobiTi ekonomia – energowarmoebis 
gancalkevebul meTodTan SedarebiT tolia: 
         
   saqsraotdotdelsaqkesatdek  /1/1/1/11  NB ;       (13) 
sadac 
em
 - atd-is da otd-is eleqtromeqanikuri mq koeficientia   
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( 97,0
em
 ); 
saqkesatd
 ,, Sesabamisad airturbinuli danadgaris, 
kondensaciuri eleqrosadguris da raionuli saqvabis mq 
koeficientebi; 
otd
 - orTqlturbinul danadgarSi eleqtroener-
giis kuTri gamomuSaveba Tburi moxmarebis bazaze; 
gm
 - atd-is 
warmavali airebis siTbos wili, romelic miewodeba airwylian 
SemTbobs; 
otd
elN -orTqlairul TecSi Semavali orTqlturbinuli 
da airturbinuli danadgarebis eleqtrul simZlavreTa fardoba; 
el
TN  orTqlis turbinaSi Tbofikaciuri nakadiT gamomuSavebuli 
fardobiTi eleqtruli simZlavre; 
war
q atd-is warmavali airebiT 
siTbos kuTri danakargi – atd-is 1 kvt simZlavreze gaanga-
riSebiT. 
gm
 - koeficienti SeiZleba icvlebodes diapazonSi 0-dan  1-
mde, roca 
gm
 =0, maSin atd-is warmavali airebis siTbo mTlianad 
gamoiyeneba qvab-utilizatorSi orTqlis misaRebad. am 
SemTxvevaSi otd-is eleqtruli simZlavre maqsimaluria. 
Sesabamisad eleqtroenergiis kuTri gamomuSaveba 
otd
 Zalian 
maRali gamodis 
otd
 =2,0...2,3, saTbobis fardobiTi ekonomiac 
maqsimaluria: ekB =0,47. rodesac, 
gm
 =1, maSin atd-is warmavali 
airebis siTbo gamoiyeneba mxolod qselis wylis SesaTbobad, 
airwylian SemTbobSi, orTqli qvab-utilizatorSi ar 
gamomuSavdeba, amitom orTqlis turbina sqemidan gamoiricxeba da 
aotd airturbinul Tecad gardaiqmdeba. am SemTxvevaSi 
eleqtruli simZlavris generireba warmoebs mxolod 
airturbinul danadgarSi, Sesabamisad   parametric gamodis 
minimaluri -   0,8, saTbobis fardobiTi ekonomiac ramdenadme 
Semcirebulia: ekB =0,41. 
nax.  13–ze warmodgenilia aotd-Tecis  energoefeqturobis  
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ganxiluli maCveneblebi airturbinuli danadgaris 
atd
 mq 
koeficientze damokidebulebiT. amasTan 
atd
 -is cvlilebis 
diapazoni miRebulia 25%-dan 40%-mde, xolo danarCeni 
ganmsazRvreli parametrebi: 
kes
 =0,37; 
saq
 =0,8; 
gm
 =0,2; 
otd
 =0,6. 
rogorc naxazidan Cans, 
atd
 -is gadidebisas orTqlairuli Tecis 
praqtikulad yvela parametri intensiurad izrdeba. gamonakliss 
warmoadgens mxolod 
el
aotd
  sidide, romelic 
atd
 -is gadidebisas 
25%-dan 32,5%-mde jer izrdeba (0,67-dan 0,73-mde), xolo 
atd
 -is 
Semdgomi gazrdisas praqtikulad ucvleli rCeba. 
miRebul pirobebSi 
atd
 -is gadideba miTiTebul diapazonSi 
iwvevs kerZo 
el
aotd
  mq koeficientis gazrdas  60%-dan (roca 
atd

=25%) 77%-mde (
atd
 =40%), izrdeba agreTve aotd-Tecis sruli mq 
koeficienti – 71,5%-dan 83,5%-mde. 
 
nax. 13. aotd-Tecis maCveneblebi atd-is mq koeficientze damokidebulebiT, 
roca 
el
otd
 =0,46, 
o
 =0,7, 
otd
 =0,6, 
gm
 =0,2, 
kes
 =0,37, 
saq
 =0,8, 
em
 =0,97 
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nax. 14–ze naCvenebia saTbobis fardobiTi ekB  ekonomiis 
damokidebuleba 
aotd

 
parametrze.  am funqcias mkveTrad zrdadi 
ekB  
 
nax. 14. damokidebuleba 





aotd
ek fB aotd-TecisaTvis, roca
kes
 =0,37,  
  
saq
 =0,8,  
atd
 =0,4, 
otd
 =0,6, 
war
t =1000C 
  
xasiaTi aqvs. es mrudi adasturebs, rom eleqtroenergiis kuTri 
gamomuSaveba Tburi moxmarebis bazaze arsebiTad gansazRvravs 
saTbobis im ekonomias, romelic miiRweva energosistemaSi 
orTqlairuli Tecis funqcionirebisas – Tboeleqtromomarage-
bis gancalkevebul meTodTan SedarebiT. 
amJamad energetikaSi ZiriTadi yuradReba organuli 
saTbobis wvis produqtebis utilizaciis problemas eqceva. 
organuli saTbobis wvis Sedegad miRebuli - naxSirorJangi 
yovelgvari SezRudvis gareSe gaityorcneba atmosferoSi. Tu 2030 
wlisaTvis atmosferoSi is2C Semadgenloba 2-jer gaizrdeba, 
es gamoiwvevs dedamiwaze temperaturis saSualod C02 iT 
gazrdas, amitom is2C problema aucileblad unda gadawydes 
uaxloes periodSi. 
Tboenergetikis ekologiuri problemebis gadawyvetis 
efeqturi gzebia: 1) Tboenergetikis ganviTareba Tanamedrove 
airturbinuli teqnologiebis gamoyenebis bazaze; 2) Tboele-
qtrosadgurebis wvis produqtebze 
x -is Semcireba, 2S -is da 
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2C -is sruli an nawilobrivi utilizacia; 3) TesebSi mazuTis, 
rogorc sarezervo saTbobis gamoyenebis gamoricxva, rac 
SesaZlebelia  ganxorcieldes  Tesebis  sqemaSi  bunebrivi airis  
gamTxevadebeli danadgaris CarTviT. 
Txevadi airis Senaxva ar warmoadgens did sirTules. 
saWiroebis SemTxvevaSi, gaTxevadebuli airi regazifikaciis 
Semdeg miewodeba sadgurs. aseTi sqemiT SesaZlebelia miRweul 
iqnes ekologiuri situaciis mniSvnelovani gaumjobeseba. 
garemoSi 
2C -is gamotyorcnili raodenobis kuTri sidide 
aseve damokidebulia saTbobis saxeobasa da teqnologiis efeq-
turobaze. TboeleqtrosadgurebSi 
2C -is sruli utilizacia 
SesaZlebelia Tanamedrove, aprobirebuli teqnologiebis 
gamoyenebiT. magram es gamoiwvevs Tesebis mq koeficientis 
mniSvnelovan Semcirebas, kerZod, bunebriv airze momuSave 
TesebisaTvis mq koeficienti Semcirdeba - %5.6 kes -iT.  
yovelive aRniSnulidan gamomdinareobs, rom bunebrivi 
airi yvelaze ekologiurad sufTa saTbobis saxeobaa da amitom 
mizanSewonilia iseTi gadawyvetilebis miReba, rom saqarTvelos 
Tboeleqtosadgurebi (arsebuli da axali) funqcionirebdes 
mxolod bunebriv airze; miT umetes, rom saqarTvelo, 5030  -
wliani perspeqtiviT, iafi bunebrivi airis zonaSi imyofeba. 
upriania agreTve adgilobrivi naxSiris (tyibuli-Saoris sabado) 
gazifikacia da atd-ebSi gamoyeneba. 
2001 wlis 27 noembridan dakanonda direqtiva, euT-Si 
Semavali 15 qveynisaTvis, romelSic warmodgenilia atmosferuli 
haerSi ZiriTadi mavne nivTierebebis maqsimalurad dasaSvebi 
saerTo gamonabolqvebis CamonaTvali.  
bunebrivia, rom Cveni qveynis ekologiuri situaciis 
Sefasebis dros aucileblad unda iyos daculi atmosferoSi 
gamotyorcnili mavne minarevebis dasaSvebi normebi. 
 
ZiriTadi Sedegebi gamoqveynebuli Semdeg SromebSi 
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daskvna 
1. gaanalizebulia msoflioSi kogeneraciis ganviTarebis 
ZiriTadi etapebi, misi energoekonomiuri da ekologiuri 
upiratesobani. aRniSnulia, rom amJamad kogeneracia viTardeba 
ZiriTadad airturbinuli da orTqlairuli teqnologiebis 
bazaze. msoflio gamocdilebaze dayrdnobiT xazgasmulia, rom 
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kogeneraciis intensiur ganviTarebas sWirdeba garkveuli 
pirobebi, xelSemwyobi politikuri strategia da sakanonmdeblo 
baza. kogeneraciis ganviTarebisaTvis didi mniSvneloba aqvs 
miRebuli ekonomikuri mogebis samarTlian ganawilebas 
gamomuSavebul siTbosa da eleqtroenergias Soris. amJamad es 
ganawileba umetes qveynebSi warmoebs e.w. proporciuli meTodiT 
saqarTveloSi, yvela piroba arsebobs kogeneraciis 
farTomasStabiani danergvisaTvis. amisaTvis mas unda mieniWos 
saxelmwifoebrivi prioriteti da moizidos saWiro investiciebi. 
kogeneracia xels Seuwyobs energokrizisis daZlevas qveyanaSi. 
2. damuSavebulia airturbinuli Tecebis energoefeqturobis 
maCveneblebis gaangariSebis axali - `proporciuli” meTodi. 
dadgenilia, rom am meTodiT gaTvlil maCveneblebze ZiriTadad 
gavlenas axdens airturbinuli danadgaris da Casanacvlebeli 
kesisa da saqvabis mq koeficientebebi. naCvenebia, rom propor-
ciuli meTodis gamoyenebisas saTbobis ekonomia nawildeba 
airturbinul TecSi gamomuSavebul ori saxis energias (siTbo da 
eleqtroenergia) Soris. Sedarebulia proporciuli da fizikuri 
meTodebiT gansazRvruli Tecis energoefeqturobis maCveneblebi. 
3. normatiuli meTodis gamoyenebiT Catarebulia КО tipis 
turbinebiT aRWurvili orTqlturbinuli Tecis energoefeqtu-
robis maCveneblebis saangariSo-analizuri gamokvleva. 
gansazRvrulia saTbobis kuTri xarji da misi fardobiTi 
ekonomia energowarmoebis gancalkevebul meTodTan SedarebiT. 
4. Seswavlilia gardabanSi amJamad moqmedi airturbinuli 
danadgarebis atd-Tecad rekonstruqciis efeqturobis SesaZleb-
loba. dadgenilia, rom gaTbobis sezonSi aseTi Tecis sruli mq 
-s. dadgenilia, rom saTbobis 
34%, 
xolo pirobiTi saTbobis kuTri xarji eleqtroenergiis gacemaze 
iqneba 280,6 gp.s./(kvt.sT), misi TviTRirebuleba - 4,4 centi/(kvt.sT). 
5. kogeneraciuli sistemebis TecebSi umartivesi sqemis 
airturbinuli danadgaris magivrad rTuli sqemebis danadgarebis 
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gamoyeneba saSualod 2025%-iT zrdis saTbobis ekonomias 
energosistemaSi, Tboeleqtromomaragebis gancalkevebul meTod-
Tan SedarebiT.  
6. gaanalizirebulia q. TbilisSi gldanis raionSi adre 
moqmedi #44 saqvabis airturbinul Tecad rekonstruqciis 
efeqturoba da gaTvlilia Tecis ZiriTadi teqnikur-ekonomikuri 
maCveneblebi. 
7. mcire simZlavris A-41 tipis dizelis magaliTze 
gaanalizebulia narCeni siTbos utilizaciis SesaZlebloba. 
dadgenilia, rom gaTbobis sistemaSi am dizelis gamoyenebisas 
SesaZlebeli iqneba 800 m2 farTobis Senobis gaTbobiT 
uzrunvelyofa. 
8. qvab-utilizatorian orTqlairul saTbobis siTbos 
gamoyenebis xarisxi (sruli mq koeficienti) maRalia da 
sxvadasxva pirobebSi 75...90%-s Seadgens. maRalekonomiuri atd-
ebis gamoyenebisas aotd-TecSi saTbobis kuTri xarji 
eleqtroenergiis gamomuSavebaze minimaluria – 160...180 gp.s./(kvt.sT). 
sxva tipis kogeneraciul sadgurebTan SedarebiT, eleqtro-
energiis kuTri gamomuSaveba Tburi moxmarebis bazaze (parametri
 ) yvelaze maRalia da 2,0...2,3-s aRwevs. Sesabamisad yvelaze metia 
saTbobis fardobiTi ekonomia energosistemaSi -0,35...0,47%. 
 
 
ABSTRACT 
 
Examination of cogeneration methods of heat and electricity  
generation in Georgia on the basis of high-effective power plants 
 
Cogeneration is the highest form of heating and electricity supply. It is 
considered as one of the most important strategic directions of rational use of heating 
and power resources. Cogeneration shall provide important savings of organic fuel, 
financial and labour resources, shall support improvement of environmental situation 
in towns and industrial centers. In the conditions of steady rising of fuel in price, role 
of cogeneration shall gradually increase much more. 
Improvement of combined generation (cogeneration) systems of electricity and 
heating energies is paid great attention all over the world. Fair distribution of 
economic profit obtained through cogeneration, between generated heat and electricity 
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is significant. The distribution currently takes place in many countries in accordance 
with so called proportional method that considers division of all charges in heat and 
power plant through separate methodology in proportion with any relevant charges 
between two energies at generation of heat and electricity (in boiler house and 
condensate power house). 
Major stages of the development of cogeneration, its power-economic and 
ecological advantages all over the world have been analyzed in the work. It has been 
specified that cogeneration currently is developed on the basis of gas-turbine and gas-
vapor technologies. Data about scopes and perspectives of using gas-turbine and gas-
vapor facilities in the power engineering of the well-developed and developing 
countries of the world has been specified. Gas-turbine and gas-vapor installations are 
characterized by high thermal effectiveness, minimal specific value, good 
environmental properties, quick redemption of investments, efficiency of usage in 
cogeneration and etc.  
The design-analytic examination of the showings of power efficiency of gas-
vapor heat and power plant equipped with KO type turbines has been carried out by 
using of normative method. Specific flow of fuel and its relative savings to compare 
with the separate method of power generation has been determined. 
The fact that the showings of power efficiency of heat and power plants 
calculated by “Proportional” method is influenced by efficiency factor of gas-turbine 
installation, difference between exit gases and outdoor temperature as well as 
condensing power plant and boiler house efficiency factors, have been specified in the 
work. 
The issue of using complicated scheme gas-turbine installations in 
cogeneration system has been reviewed. It has been known that the simplest scheme 
gas-turbine installations are used in gas-turbine heat and power plants currently. They 
are quite cheap and power effective. According to examinations of scientists of the 
different countries, it has been ascertained that the usage of complicated scheme gas-
turbine installations in heat and power plants shall provide clear, more thermodynamic 
effect. Efficiency of two type gas-turbine heat and power plant has been analyzed 
basing upon the previously developed methodology: when the gas-turbine installation 
of the simplest scheme is used and the second: when the installation of complicated 
scheme is used with air intercooling, regeneration and intermediate supply of heat. 
Relative saving of fuel that is reached by functioning of gas-turbine heat and power 
plant in energy system to compare with the separate methodology of heat power 
supply has been adopted as the major criteria of comparison. Fuel economy on the 
second case shall be 20÷25% more to compare with the first version. 
Efficiency of presumable reconstruction of gas-turbine installations currently 
operated in Gardabani, into gas-turbine installation-heat and power plant has been 
examined in the work, possibility of the remainder heat utilization on the example of 
small-capacity A-41 diesel has been analyzed as well.       
Some high power gas-turbine heat and power plant that shall significantly 
increase yearly output of electricity in energy system can be made at the territories of 
former boiler houses in Georgia. Combined generation of heat and electricity shall 
provide savings of more than 1 billion cubic meter natural gas of 80 million USD. 
Self-cost of electricity generation shall be the least 2…2,5 cent (kwt/hr). Construction 
of the above heat and power plants shall be 2-times cheap than the construction of 
gas-vapor heat and power plant of the same capacity. Exploitation of gas-turbine heat 
and power plants shall be especially effective in autumn and winter when the peaks of 
electricity and thermal loads take place simultaneously. 
30 
 
Efficiency of reconstruction of the previously operated # 44 boiler house in 
Gldani, Tbilisi into gas-turbine heat and power plant has been analyzed and the major 
technical-economic showings have been determined. 
Binary steamer-utilizer heating gas-vapor plants are distinguished by maximal 
generation of electricity on the basis of thermal consumption and are the most 
perspective for heat and power plants. It has been established that power efficiency of 
steamer-utilized gas-vapor heat and power plant is mainly depended on the efficiency 
factor of gas-turbine plant and the showings of heating gas-vapor turbine power 
efficiency. Specific generation of electricity if gas-turbine installation heat and power 
plant is the highest on the basis of thermal consumption and reaches to 2,0…2,3. 
Accordingly, relative savings of fuel is the most of all in energy system (35…47%). 
The present index is significantly depended to the efficiency factor of the sectional 
boiler house to be replaced and condense power plant.   
